
C D R k S  COWROL 
INCOMING L"ffl NO 

Government Department of Energy 
Rocky Flats Office DUE 

DATEI-2S-q/ b morandum 
JAN 0 8 1591 

&V 1 0  
1991 

ERD SG 1 1 4 0 6  

Comments on the Draft phase 11 RFVRI Warbrplan (Bedrock) 

J M Kersh, Assmate General Manager 
Enwonmental Rcstoraton 8z Waste Management 
EG&G Rocky Flats, Inc 

Enclosed are DOE staff comments on the subject docurncnt. These comments have 
already been prowded to your enwonmentai restorahon staf€ 

This document IS due to be subrmtted to EPA and CDH on February 5,1991 To allow 
DOE it's ten-day admmsuaove m e w  penod (ERD TO 8446), this document is due to 
DOE-ER on January 25,1991 Please handdehver copies to Scott Grace located rn 
T130A 

Please contact Scott Grace of my staff at 966-7199 If you have any quesaons 

\ 

Dawd Owif& P Sunsonson, Acting Asslstant Manager 

for EnwonmentaI Management 

Enclosure 

c c A  
E 
T. 
M 
B Wllson,EG&G/RF 

Reviewed for Addressee 
Co rea Control RFP - DATE BY 

? 

0 L 
0 P 
SJ z 



DOE- 1 

DOE-2 

DOE-3 

DOE4 

DOE-5 

DOE4 

DOE-7 

DOE-8 

DOE-9 

DOE-10 

DOE-1 1 

DOE-12 

ES-1 (and d e r  of the document) Use of the terms for the 
hydrosmugraphc wts "uppermost aquifer," "uppermost unconfined 
aqder," "uppermost confined aqufer" must be replaced Use of the term 
"uppermost" m th~s document is not conslstent wth regulatory defimaons 
and is to be &sconunued. Use of the hydrologrc descnptors "confined," 
"unconfined," "semconfined" shall be restricted to uses descnbmg the 
speafic charactemucs of the water beanng unit at the pomt of the 
measurement rather than as a descnptor of the whole geologx ut. 
Reference to the geohydologc u t s  of the conceptual model shall be as 
"upper hyclrostratqpphic unit (allumum)" and "lower hydrostmtqpphlc 
u t  (bedrock) '* Thls also apphes to the use of the term "aqwfer" for the 
alluwal and bedrock water beanng strata as the term "aqwfer" gwes the 
Impression of great ground-water flows Our hybstrangraphc descnptors 
need to be put m the proper perspecuve 

The bass far this comment is further supported by the fmt paragraph on 
ES-3 that states that "the bedrock ground-water flow r e p e  IS not well 
understood." 

ES-2 When usm the chemcal names of c o n m t s ,  use the abbrevmons as 

hst of acronyms used, m c l h g  the chermcal abhmoons .  
well (CCL 5 , PCE, TCE, etc ) Also the mam part of the Workplan needs a 

1-1 Descnbe the Envmnmental Restorauon Federal F d t y  Agreement and 
Consent Order, commonly known as the InterAgency Agreement and how it 
evolved and how it currently relates to the DOE ER program 

1-2 The first paragraph discussion on the phases of the ER program is not 
conslstent wth the RFO ER program. For example, the Phase III Wmkplan 
for OU1 is not feasibdq stuQes, 111 actualtty, it is further charactermaon 

The alluvlai Workplan is for the charactenzaaon of the "alluwum and 
hydrologrcally connected bedrock" as per the alluvlal Workplan 

1-3 

1-4 The second paragraph begmmng "There are several. 
it is unnecessary 

should be deleted as 

1-8 The 1987 report &d not designate IHSSs, but SWMUs 

1-9 

1-10 

Fit paragraph, Condmonal approval was gven to the Alluwal Workplan 

Secaon 1 3 2 2, Check wth NPDES staff concernmg the last sentence 

1-10 Figure 14 IS not a stratqpaphic secbon What are the nzfmnces for seaon  
13237 

1-1 1 I)lscussion of Arapahoe Formahon needs a better descnphon of the fluvlal 
channel sandstones, how there are duconanuous (generally) 111 cross 
secuon but conmuous along the axls Come on, use some good graphcs 

Show a map wth the hypotheucal recharge areas 

1-13 The text uses 1980 census data. Isn't 1990 data avadablev If not avadable, 
we need to state so 



DOE-13 

DOE-14 

DOE-15 

DOE- 16 

DOE-17 

DOE- 1 8 

DOE-19 

DOE-20 

DOE-21 

DOE-22 

DOE-23 

DOE-24 

DOE-25 

DOE-26 

DOE-27 

DOE-28 

1-15 

1-16 

Is the EE gomg mu) thls Workplan as well as the alluvial Workplan? 

Remove the operable unit boundary from the figures as there is geographc 
overlap of the OUs 

1-17 Last h e ,  r e f m g  to the 1967 ramstorm and the locanon of the runoff 
Check d photos 

Also, please prowde DOE-ERD wth two copes of al l  aerial photos that 
subcontractors have (specifically the ones Weston used m the a l l d  
Workplan) 

1-19 When references to mass are made, ref-ce the acnwty (cunes) and wce 
V e r s a .  

1-21 Fmt COnMulng paragraph, r e f m g  to the area east of the 903 pad. Make 
reference to the EG&G EM gamma smeys, mcludmg the 1989 and 1990 
surveys 

1-21 In referenclng number of boxes, note the volume of boxes as possible 

1-24 Last paragraph, first sentence what mtope IS the actmty refmng to9 
When n m g  an mvity note the isotope(s) that are causmg the act~wty 
What is the reference of wndblown cmtanmaoon to the north Ifthls area 
1s contarmnated, then we need to assess ttzls area UI the alluvlal Workplan so 
that the area can be properly posted and for access control 

1-28 When refemng to the NAPLs, mclude a cbcussion about the potenual fate 
of the NAPh after 20 years plus 111 the enmment. What are the 
secondary compounds you are refmnang? 

1-30 DOE-ERD wants a complete copy of the latest verslon of the geologx 
report, mcluduig the full scale cross secnons, color photos o and 
descnptlons of the logs 

1-30 What IS Ap~endut B9 

2-2 

2-2 

Fmt besnnmg paragraph, the &scusslon is unclear and Figure 2-2 does not 
"pve" mth the Qscussion. 

Show a figure wth lwaaons of seismc lmes 

2-5 There are outcrops at the plant that do not appear to be mlcated by the 
report Sex Brent Lews for locanons 

2-10 Note source of culverts rn South Walnut Creek are incorrect. 

2-1 1 Note that Pond B-3 water is not currently bemg sprayed in the East Spray 
Field. T ~ I S  was Qsconanued m 1989 

2-17 The figures showmg contarmnant plumes are 1989. Can we not make more 
current plume deheahon figurts9 Also, we should make figures that hst 
the contarmnants (above ARAR) at each well locat~on or area noted. 



DOE-29 

DOE-30 

DOE-3 1 

DOE-32 

DOE-33 

DOE-34 

DOE-35 

DOE-36 

DOE-37 

DOE-38 

DOE-39 

DOE-40 

DOE41 

DOE42 

2-22 

5- 1 

7- 1 

T1-1 

Tech~cally spealang "SOW are the weathend d a c e  matend and not 
b u n d  geologc unconsohdated matenaL Make th~s Qsuncaon m the text 

Qanfy the secaon descnbmg the r e h o d u p  of the SAP and the FSP and 

Ths is the first I have heard of the mtenm report Is thu somethmg that I 
just mssed7 What are the protoools for addmg addraonal work? How wdl 
theWorkplanbeamended7 

What solubdmes reflect those of solubhty wth water7 

Tables In tables with data, make sure locat~ons and hmes are shown where 
possible Also, ARARs should be hted where possible 

QWP 

T2-4A Thrs table 1s for "unweathered sandstone Can any dlfferenhaaon be 
made as to whch sandstone th~s table is xefanng7 

T2- 10 Figure 2-21 rcfers to h s  table as 2nd Quarter data. 

n- 1 

T4-1 

T4-2 

T6- 1 

T8- 1 

T8-2 

T8-3 

Use footnote to reference the meamng of the data quahfiers A, B, D, U 
Also, note (such as by astensk m nght column) parameters that maxltnum 
concentraaon exceeds the ARAR. 

On page 6, note that the &onuchdes am "dwolved." 

The "dy t~ca l  levels" netd to be foomotcd as to meaning as well as 
refmnce Table 4-2 

Page 3, &fie T U  and TAL 

Screerung for mhonuchdes menhons beta, gamma, and alpha but does not 
menaon the method There is llKxtased sem~wty to the method of rad 
screenmg at the ate by the regulatory agenaes as well as DOE staff 
Footnote the table to mQcate the methods to be used (1 e fiddler, other) 

Under "access and use restnmons", there IS no permanent pvenuon 
(msatuhod controls) of entry acceptable. h g e w t y  of permanent 
msatuhond control is not acceptable as an altername for access or use 
control 

Under "treatment," add thexmal to the "apphcab&ty of It column 

Under "111 situ treatment," add 111 ntu ground-water restoration under 
"applicab. ." column. 

For the boreholes, m the "purpost" column, add a locaQon descriptor 

Does "sod" refer to sod or ~ ~ ~ ~ ~ ~ t e d  geologlc Illammi 
h m  boreholes? If from boreholes, from what mtervals wdl samples be 
taken? 

Note that rarllonuclides are "&ssolved" 



DOE43 

D O E 4  

DOE-45 

D O E 4  

DOE47 

D O E 4  

DOE49 

DOE-50 

DOE-5 1 

DOE-52 

DOE-53 

T8-4 Are water “mrgmc @age 1)” and metals (page 2) analysls filtered (typos)? 

F1-1 Nocomments 

F1-5 

FIGURES Remove the OU boundary from the figures The ”boundary may 

In add~t~rn to a genemlmd SnatlgraphC -on, we should have a local 
stratlgraptuc secbon based on the geologc charactemahon repart. 

appropnatt for adrrrrmstraave uses but not for specific RFO tecbcal 
Purposes 

Wdl color figures be used m the =ports submtted to regulators7 If not, 
then it should be considered, as done m the alluwal Workpian 

Figures should contam the noathmg/easnng coodmates along the edges of 
the figures for geographc reference (and for those whmg to &gWe 
mhrmahon from figures hke myselfr) 

F2-2 

F2-4 

F2-6 

F2-9 

F2- 10 

F2- 1 1 

F2-12 

Refmnce the source of data used to draw contours Extend contours 
oumde of the OU boundary, smce the boundary wdl be rtmovcd. 

Text from page 2-2 and f i p  does not adequately lllustratc the 
paleovalleys, clanfy text and figure 

(and F2-5) Add to explanahon the shaded areas (subcrops) 

(through F2-8) Add the A(west)-A(east)’, G(south)-G(north)’. etc to the 
appropriate figures as well an explanaoon to the figures (for example, what 
do the elevation numbers mean BH31-87 has 5973’ and 5965 8’. Are 
these the caslng and surface elevmons, respectwely, or somethmg else? 
Also, add verhcal scale on the sdes of the cross secaons. 

Thls figure is too busy A depth-to bedrock figm would be more 
appropriate 

The seeps arc not “potenaal “ 

Potennometnc contours based on Awl988 data. Couldn’t we use more 
current data or compare t h s  data wth  lore cumnt data (1990)? 

(through F?2-20) “Lsthology and well Informahon” part of figure needs to 
be same vemcal scale as the “groundwater elevaoon” for comganson 
purposes Well I D S  need to be reversed so they can be read the same way 
as the Figure text. 

Another box wth a generaked lOCahOII of the wells of the figure should be 
added to the nght of the “legend box 

Another column should be added to the “apparent vmcal ground-water 
gmhents” to show the ground &stance between the wells bemg used to 
establlsh the gmhents. 



DOE-54 

DOE-55 

DOE-56 

DOE57 

DOE 58 

DOE 59 

DOE60 

DOE 61 

DOE62 

DOE 63 

ThC specific sandstone should be labeled on the well logs (1 e. Kass #1, 
etc ) 

F2-21 (through F2-23) Reference to Table 2- 10 is mcorrect. Use more current 
data for contours 

F2-24 Under worlang hypotheses, No 1, add mgraaon yla boreholdwell 
annulus/grwt Can we use some graphc amt to create a better conceptual 
figure (3d block figure)7 

F8-2 Thzs figure should be labeled "miaally" proposed boreholes/wells 

Table 8-1 should be referenced as contamng detatls 

Figure/text needs explanaUons on spatial relanonshlp of boreholes/wells m 
each area (1 e wlthlll a 5 square foot area, 50 ft square area, 500,5OOO, 
50000etc) 

Label the numbes of wells at each cluster Sulce each cluster has one 
borehole+ these need not be labeled. 

A list of all the tables and f i g m  should be provided 111 the table contents 

All tables and figures should be m the text were first referenced not UI an 
wPnd=* 

2-2 The colluvlum also erusts on the north slde of the East Trenches 

More explanahon of the geologrc chatactenzatlon is needed. Far example, 
The geologc charactenzahon IS an on-gomg program which wdl llloorporate 
all gmlogc lnfonnaaon Plant-wde for cmmued refinement of the geolog~c 
conceptual model The combmanon of the geolopc charactenzanon and the 
HR seismc was not very complete, see comment 64 

Reference to the 250 ft, hckness of the Arapahoe Formaaon can also be 
made m Rockwell Intesnabonal, Task 2, f i g h  Resoluhon Se- 
Reflection Profilrng of the Arapahoe Fu!nnahon at the Rocky Flats Plant. 
Fmal Oct. 89 and EGBrGb 

The term "fluvial, m fluwal claystone and "lenbcular" m lenacular 
sandstone should be erased ar better explanatm pdd Far example, the 
sandstone are lenacular m mss sechon and not rn thtee-dunenslons 

2-3 No conglomerate has been ldentlfied m the N u m k  6 sandstone nor 
any other sandstone at the Plant. In general the nnddle paragraph forces the 
geology mto an idealutlc model The sandstones am not th~s clear-cut m 
the= gram slze dlstnbuhon The mddle paragraph should be deleted and the 
general descnpaon already pravlded m the followmg paragraph used. The 
amount of frnes i e. sdt and clay and cementaam should be dtscussed m the 
geologc deSCnphOrI Thls has sipficant unphcahons in later topcs such 
the hydrauhc condumwnes and transport of contarmnants Ths is why 
some of our sandstones have the same hydrauhc condumwaes as the 
claystones 



DOE64 

DOE65 

DOE66 

DOE 67 

DOE68 

DOE 69 

DOE 70 

DOE 71 

2-5 It 1s obv~ous there is not a p o d  understandmg of the semmc reflemon 
data nor and attempt to make fume use of it. Ths docunment states that the 
collecaon of addmonal lnfarmatlon is needed to extract more mfoxmahon 
h m  the seismc however none IS descnbd rn the h s  work plan. "his 
project should be more concerned wth the mtegratlon of the seismrc data 
than the geolop charactenzanon program for it was collected Speclficlly for 
thls Operable Umt. The add~t~m of downhole geophysical logs and 
petrophysical tesmg and more extensive laboratory hydrauhc conduchwty 
twang are to be mcluded m this workplan Special consdemtm should be 
gwen to the shallow bedrock, areas that are usually by-passed wth surface 
casing A better Qscussion of Merences and potential reasons why they 
exlst between the s e m c  and the geologc model is needed. In reference to 
th~s Cllscussion an overlay showg the areal Werences of the #1 sandstone 
results and se~~rmc h e s  lay-out should be presented It should be 
reetnphasmd that the seisrmc d t s  iden@ fluvlal sequences Le. 
claystone, siltstone and sandstone not just sandstones but channel 
sequences 

2-6 The vast ~ ~ ~ j a n t y  of wells already lnstaued 111 the weathad claystone 
throughout the Plant are u n m  Thls mformanon should be presented 
to help understand the potenhd of th~s bemg a pathway and how thorough a 
job we are doing 

Inconsxstency between paragraphs c m m g  the relanonshp of the valley 
fill and the creeks emts The creek may be best descnbed as bemg 
ephemeral 

2-8 The Rockwell documents referenced here used the geomctnc mean of 
vanous hydrauhc testmg mcludurg pump tests The pump tests were used 
w h  the calculahon of the geometnc means and should also be 
referrenced The reason why no slug test were performed m Woman Creek 
should be pmwded or the sentence should be deleted The slug tesMg 
program should be prepared to handle thm saturated hcknesses A bnef 
Cllscussion of why pump tests are not bemg used should be added. 

2-10 The hgh downwad phents described are actually potenaal 
gmhents 'Rus errm occurs throughout the document. 

2-24 The 881 Hdlside IS not upgmhent of OU2 

2-25 The referenced figure should be 2-24 not 2-25 A thorough 
evalumon of the extsbng data should have occurred dunng the development 
of h s  document therefore the term "maal evaluaPon" should be deleted. 

4-2 Bullet #1 A betta ducussmn concertllng the objectwe of locahng 
DNAPLs is needed for a perception problem exlsts For example, the 
ddmg program 1s not gomg to be searclung extensively for small 
depressions were DNAPLs may collect, Major feature identdied by dnlltng 
or sasrmc wdi be mvesugated as possble DNAPL collecaon areas The 
thought that smaU pools not remedmted would greatly q a c t  any 
r e d a n o n  IS greatly overwhelmed the amount of clay found m all of the 
hthologes. The desorphon potennals of the contarmnants wdl control any 
long term re&ation effort 
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DOE 72 

DOE 73 

DOE 74 

DOE 75 

DOE 76 

DOE77 

DOE 78 

DOE 79 

DOE80 

DOE 81 

DOE 82 

DOE 83 

Bullet #4 Please provde the well numben III whch the conraunnaaon 
oocurred "Ius invesugahon must address the potenhd cross contammatron 
problems of old wells, specifically 22-74 

Bullet #3 The &radrent at th~s hme IS queshonable untd quant&ahon can 
be prov~ded. The subtle sedmentatlon changes caused by the duechon of 
deposuon may &sprove ths nohon. T ~ I S  IS why quanhflcatlon of the 
verhcal as well as hmmnral hydraulic condumwhes are necessary far all 
hthologes at RFP The quanhflmon of claystones and dtstones are 
equally as mprtant as the sandstones Th~s document focuses only on 
sandstone 

Bullet #5 The 881 zwlsde should not be considered as bemg upgmbent of 
thu operable UNL What are topographcal or hydrauhdy upgnubent 
sollds 9 

Table 4-2 The use of ICP has not been previously menhoned as a field 
analysis techmque 

There is a problem rn how the document flows from SeChOn to section. 
Bnef g e n d  descnpaons of the vanous approaches would not leave the 
reader hangmg-on m suspense. For example, m provlous scctlons reference 
IS made to the d n h g  clusters The g e n d  concept of what htholopes are 
bemg targeted does not matenabze untd table 8-1 A pombhty for 
nxolvmg tius pmcular =sue IS a better general dwusslon 111 secuon 2 
when Efercnce to f i p  2-24 is made All of these potenual pathways are 
described but never, untd Sectton 8, does the reader know the approach 

8-3 S a m  8 1 1 enhded Backgmund should be removed and placed m a 
more apphcable seaon "Ius -on should Qscuss only the obymves of 
the placements and how it wtll be p e r f d  

The well dentlficauon numbers for the potenaally c o n m t e d  wells 
should be provlded The reason why the bedrock ground water flow IS not 
well understood could be touched upon 

The geologx evdence that suggests sqpiicant bedrock flow occurs 
laterally should be stated i e subcroppmg on the hdls~des. 

8-4 The word "suspect" should be deleted The hydrauhc conducwmes 
and the geometry do control ground water flow 

8-5 The ng geologrst may select the screened mterval M the w e a t h d  
claystone due to the amount of weathmng or fracturing LC secondary 
porosty whch he IS assummg to be secondary conducuwty Thls should 
beclanfied 

The GC screelllng wdl potenually select screened mtervals Rephrasmg 
these sentences to rn&cate thu is needed. 

conelaang the sesmc survey wth the weathered bedrock vcry mportant 
Petrophyscd and downhole geophysical loggmg mformahon should be 
collected. 



DOE 84 

DOE 85 

DOE 86 

DOE 87 

DOE 88 

DOE 89 

DOE90 

DOE 91 

DOE92 

It IS qwtc posslble that the targeted mterval d be thuurcr or not conssung 
of the same hthology due to faces changes The wells should be completed 
111 these faces equvalents. Pohometuc surface maps wdl be generated for 
each depbonal honzon (1 e targeted mterval) 

8-6 Jusofkatlon for the lack of pump tests should be paded somewhere 
m t l s  document 

The slug tesang program must be ready to handle thrJl saturated hcknesses. 

8-8 Geophysical logs are to be run in the deepest borehole of each cluster m 
order to obtiun add~t~onal strat~graphc mfmhon. "Ius IS flccess~~y for 
bettermregmaon of the ~ ~ I S I L I C  data and the geolwc charactenzabon 
program. The best method for mtegratmg the sesm survey IS to @om 
another Vemcal Seumc profile (VSP) 111 a cluster near a s e ~ ~ t n ~ ~  h e  In 
add~aon, laboratory hydra& co~wawhes are to conducted on claystone 
and dtstone mits to better define the 3-D hydraulic relanonsh~ps and 
provide correlahons to the packex mtmg and downhole gcophyslcal logs. 
An extenslve swte of such laboratory testmg should OCCUT m several 
boreholes and the use of flow-pumps should be exarmned. T ~ I S  techmque 
is routinely used by the USGS and the Colorado School of Mmes 

Well scxeened intervals are always above the bottom of the borehole. 

The selechon of the screened 111texval may not be obwous and the use of 
packer test results may be helpful 

8-9 In the event a targeted hthology is not encountered the BAT approach is 
to be used only rf water level data can be &wed. The development of 
potenaomemc surface maps and flow nets for each of the sandstone or 
deposihonal mtervals of mterest d eventfully be developed. 

8-10 The use of the mterface probes should be based upon the GC 
screerung results It is not necessary to perform thts operaaon m e v q  
well 

The most obmous &sagreement between the s~lsrmc survey and the 
geologx charactenzaton IS the smaU channel sequence due north of well 16- 
87Br. A cluster should be dnlled UI this location wth the deepest bonhole 
to a depth of appmxunately 300 feet. Due to the plloXMatcly to the 903 pad 
thu is the best locmon far coxdhmng the presence of DNAPLs m the 
weathered bedrock. An addmonal cluster needs to be dnlled near well 22- 
74. ' h s  well 1s over 200 feet deep and is potentdly CTOSS COntarmnaMg 
the hthologres. Wells should be targeted by mng the HR seisnnc and 
downhole geophysical logs 

DOE 93 T8-1 The purpose of severla d n b g  locahons is solely for the geolog~c 
CharactemtIon Betterpsuficaaon is needed far suppcnt of the is OU 


